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ABSTRACT
A new engineering ethics video, Incident at Morales, was assessed
with two different instruments: the standard Defining Issues Test
and a short ad hoc survey. According to pre-tests and post-tests
with the Defining Issues Test, viewers of the video increased the
sophistication of their moral reasoning skills. According to the
survey, viewers changed their opinions about the most important
responsibilities of engineers and about meeting environmental
regulations when working overseas. From these results, it appears
that the video is an effective approach to teach engineering ethics.
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I. INTRODUCTION
In universities across the United States, engineering depart-
ments are striving to meet the EC2000 criteria for engineering ac-
creditation, which require that all engineering students demon-
strate an understanding of professional and ethical responsibility.
One effective method to teach engineering ethics is to use cases [1].
Cases, both text and video, are effective because they foster critical
thinking, encourage student responsibility for learning, draw on
both affective and cognitive skills, offer opportunities for collabora-
tion among students, and enliven the classroom [2].
In engineering ethics, one of the most widely used fictional
cases is Gilbane Gold, a video produced in 1989 by the National In-
stitute for Engineering Ethics (NIEE) and Great Projects Film
Company. NIEE and Great Projects collaborated again in 2003
to produce a new video, Incident at Morales. Whereas Gilbane
Gold presents a whistle-blowing situation, Incident at Morales em-
phasizes everyday concerns. In the fictional case in Incident at
Morales, a company plans to quickly build a new plant to manu-
facture a new paint remover. The company decides to construct
the plant in Mexico to minimize the cost of environmental con-
trols for the chemicals used and the byproducts produced in the
manufacturing process. The process requires high temperatures
and pressures, and it is designed to be automated and controlled
by computer software. During the design and construction of the
plant, legal, financial, safety, and ethical issues affect technical 
decisions about sensors, valves, piping, and environmental con-
trols. While Incident at Morales portrays many ethical issues, it
places special emphasis on three: 
● Ethical considerations are an integral part of making engi-
neering decisions.
● Although legal requirements may vary among states and 
nations, ethical obligations do not stop at state or national
borders.
● Wherever engineers practice, they should strive to protect
the health, safety, and welfare of the public.
One copy of Incident at Morales was sent free of charge to the
dean of every engineering college in the United States. It is available
for purchase in both VHS and DVD formats from the NIEE. A
printed study guide accompanies both versions of the video, and
additional materials are posted on the NIEE Web site.
Incident at Morales is 36 minutes long. It comprises three seg-
ments, with breaks for discussion after the first segment (12 minutes)
and after the second segment (an additional nine minutes). The
video is intended to be used in a single session of 90 to 120 minutes,
or over two to three fifty-minute class sessions at a university. How
much can a viewer learn about engineering ethics in this short time?
It seems unlikely that a viewer’s moral reasoning skills would 
improve significantly, but a viewer’s opinion or attitude might
change.
In this project, we assessed the effectiveness of Incident at
Morales in achieving basic instructional goals in engineering ethics.
A preliminary version of this paper was presented as a work-in-
progress paper at the Thirty-Fifth ASEE/IEEE Frontiers in Edu-
cation Conference [3].
II. METHOD
We selected two different assessment instruments: the Defining
Issues Test and a five-item survey of statements about engineering
practices. We chose these instruments because they are easy to ad-
minister, and because we were not convinced that the pedagogical
effect of the video would be sufficiently great to justify a large as-
sessment effort. Substantial amounts of labor and coordination are
required for assessment methods based on scoring written essays 
[4, 5] or on individual interviews [6]. 
A. Five-Item Survey
We wrote a five-item survey, shown in Figure 1. We adminis-
tered this survey to the following professionals and students:
● Thirty-one professional engineers and surveyors, Las Vegas,
Nevada, February 2004.
● Twenty-eight students in CE 4292, mostly civil engineering
majors, Texas Tech University, January 26, 2004.
● Thirty students, mostly chemical engineering majors, Texas
Tech University, March 30, 2004.
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● Sixty-nine students in ME/IE 280, mostly mechanical 
engineering and industrial engineering majors, University of
Illinois at Urbana-Champaign, March 30 and April 6, 2004.
● Twenty-four students at a meeting of the IEEE Student
Branch, mostly electrical engineering and computer engi-
neering majors, University of Illinois at Urbana-Champaign,
April 12, 2004.
We believe that these participants were broadly representative of
professional engineers and engineering students in the United
States. In particular, the students came from a diversity of ethnic,
racial, and socioeconomic groups.
Participants took this survey before and after they watched the
video. On the survey, each statement is motivated by a pedagogical
goal of the video. Although statement 1 appears to be a dichotomous
question [7], an assignment from an employer does not usually con-
flict with a contract from a client; in essence, statement 1 asks
whether the engineer’s first obligation is to fulfill an assigned task
from either an employer or client. Because statement 1 seems rea-
sonable, we expected that participants would initially tend to agree
with it. We surmised that after watching the video, participants
would be less willing to agree with statement 1: they would realize
that although engineers should complete assigned tasks, engineers
have more important responsibilities to the public. 
Statement 2 appears to ask two separate questions: should an
American engineer comply with local regulations in a foreign coun-
try, and should an engineer avoid more stringent American stan-
dards? In essence, statement 2 asks whether an engineer should re-
spect the local culture, and we expected participants to agree with
statement 2 before watching the video. We expected that after
watching the video, participants would be less willing to agree with
statement 2 and more willing to apply more stringent American
standards for environmental safety. 
We hypothesized that participants would initially disagree with
statements 3, 4, and 5, because a priori, it is not obvious whether
ethics has any relevance to the technical decisions that engineers
make. We hoped that after watching the video, participants would
acknowledge that ethics is relevant to technical decisions, and that
ethical problems can have technical solutions. For example, suppose
an engineer is asked to design a chemical process for a product that
is nearly identical to a product that the engineer designed for a for-
mer employer. The engineer may feel caught between the moral
obligation to serve the current employer and the moral obligation to
keep trade secrets from a former employer confidential. To resolve
this ethical conflict, the engineer could find a different technical 
solution that avoids revealing trade secrets.
When we pilot-tested the survey, we asked participants to ex-
plain the reasons for their responses. In the pilot version, statement
2 was phrased, “When working in a foreign country, an American
engineer should comply with local regulations and should avoid im-
posing American standards for safety.” Some participants inferred
that American standards were less stringent, and their responses
were ambiguous.
B. Defining Issues Test
The Defining Issues Test (DIT) is a standard paper-and-pencil
multiple-choice test of moral reasoning that was developed by the
Center for the Study of Ethical Development at the University of
Minnesota in the 1970s. The DIT has been validated through hun-
dreds of studies with thousands of subjects [8]. The DIT presents
six stories with moral dilemmas. Subjects answer questions about
the most important factors that affect their judgments about the
dilemmas. The score on the DIT, which ranges from 0 to 95, mea-
sures the developmental level of the subject’s reasoning according to
the cognitive moral development theory of Kohlberg. More 
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Figure 1. Five-item survey.
precisely, the scoring process for the DIT classifies the subject’s re-
sponses according to whether the subject’s reasoning demonstrates
the Personal Interest schema (corresponding to Kohlberg’s stages 2
and 3), Maintaining Norms schema (Kohlberg stage 4), or Post-
conventional schema (Kohlberg stages 5 and 6) [8].
Using the DIT, Self and Ellison [9] demonstrated that students
who complete a full three-credit course on engineering ethics expe-
rience a significant increase in the level of their moral reasoning
skills. The average DIT scores increased from 25.6 to 41.4 in one
semester (n  162), and from 34.8 to 42.0 in another semester
(n  155). These increases are greater than would be expected from
the natural maturation of the students, but the increases are consis-
tent with other studies on the effects of college courses that are
specifically designed to promote moral reasoning [10]. Self and 
Ellison asked whether a shorter experience might also produce a
measurable increase. 
To assess how a viewing of Incident at Morales affects students’
moral reasoning skills, we used the new version of the DIT, the
DIT-2.1 Compared with the original DIT, the DIT-2 has only five
stories, and these stories reflect contemporary issues.
Among the scores provided by DIT-2 test, the most important are
the P and N2 scores, each on a scale of 0 to 95. The P score measures
how much the subject uses postconventional moral reasoning; the P
score is comparable to the original DIT score. The N2 score incorpo-
rates both the subject’s preference for postconventional reasoning and
the subject’s rejection of self-centered (“Personal Interest”) reasoning;
the N2 score is correlated strongly with the P score. A higher P score
and a higher N2 score represent a more sophisticated style of moral
reasoning. Like DIT scores, DIT-2 scores increase gradually with
number of years of formal education; see Table 1, which summarizes
data from a variety of colleges and universities.
The DIT-2 appears to be as reliable and valid as the original
DIT. The correlation between scores on the DIT and the DIT-2 is
0.79, comparable to the test-retest reliability of the DIT with itself
[11]. Both the DIT and the DIT-2 purge subjects whose responses
fail several reliability checks: for example, when too many responses
are blank, or when the responses for a story are overly inconsistent
(and suggest random guessing).
Using the DIT-2, Drake et al. [12] compared the effectiveness
of a full course on engineering ethics with a course module. They
found that the course module did not produce any improvement in
moral reasoning. Although the DIT-2 scores of students in the full
course increased significantly, the increase did not significantly dif-
fer from the scores of students in a control course with no instruc-
tion in ethics.
We administered the DIT-2 to 11 students at the University of
Illinois at Urbana-Champaign and to 37 students at Texas Tech
University. One week after they took the DIT-2, the students
watched the Incident at Morales video; one week after the video, they
took the DIT-2 again. Each administration of the DIT-2 ran 35 to
45 minutes. Because the DIT and DIT-2 are designed to measure
improvements in moral reasoning skills over long periods of time,
we did not expect significant increases in DIT-2 scores between the
pre-test and the post-test.
III. FINDINGS
A. Five-Item Survey: Professional Engineers
The professional engineers were surveyed before they watched
the video, immediately after they watched the video, and a third
time after a discussion of the video. Among the 31 observations,
one observation had missing values for the third response for each
statement, and one had missing values for the second response for
each statement. Therefore, the numbers of observations used for
the different comparisons are as follows: between before video and
after video, 30; between after video and after discussion, 29; and be-
tween before video and after discussion, 30.
The paired t-test, sign test, and signed rank test were performed
for each comparison. Because the Shapiro-Wilk, Kolmogorov-
Smirnov, Cramer-von Mises, and Anderson-Darling tests for nor-
mality rejected the normality assumption, the sign test and signed
rank test were more appropriate for this data set.
Based on the sign test and the signed rank test, we drew the fol-
lowing conclusions for significance of differences (p  0.05):
● For statement 1, there were significant differences between
before video and after video, and before video and after dis-
cussion. The direction of the change was in the negative di-
rection, that is, the engineers were more inclined to disagree
with the statement after the video and after the discussion.
The difference between after video and after discussion was
not significant.
● For statement 2, there was a significant difference between
before video and after video. The direction of the change was
in the negative direction, that is, the engineers were more in-
clined to disagree with the statement after the video. The dif-
ference between after video and after discussion was not sig-
nificant. The difference between before video and after
discussion was significant based on the sign test, and was not
significant based on the signed rank test. However, both of
the p-values were close to 0.05.
● For statement 3, only the difference between before video and
after discussion was significant. The direction of the change
was in the negative direction, that is, the engineers were more
inclined to disagree with the statement after the discussion.
● For statement 4, there were no significant differences among
the responses of the three different surveys.
● For statement 5, there were no significant differences among
the responses of the three different surveys.
B. Five-Item Survey: Students
The data for the four administrations with students were aggre-
gated into a single data set of 162 students. The students had the
characteristics shown in Table 2.
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1The DIT-2 can be ordered from the Center for the Study of Ethical Develop-
ment, University of Minnesota, 206A Burton Hall, 178 Pillsbury Drive SE,
Minneapolis, MN 55455.
Table 1. Relationship between level in college and DIT-2 scores
[11].
The paired t-test, sign test, and signed rank test were performed
for each comparison of students’ survey responses before watching
the video and after watching the video. Because the normality tests
rejected the normality assumption, the sign test and signed rank test
were more appropriate for this data set. 
1) All Students: First, we tested for statistically significant differ-
ences (p  0.05) before and after watching the video using the
whole data set (see Table 3).
● For statements 1, 2, 3, and 5, there were significant differ-
ences before and after watching the video. There was no 
significant difference for statement 4. 
● For statements 1 and 2, the change in direction was negative,
i.e., after watching the video, students were more inclined to
disagree with the statements. For statements 3, 4, 5, the
change in direction was positive, i.e., after watching the
video, students were more inclined to agree with the state-
ments. However, the change for statement 4 was not statisti-
cally significant. 
2) Gender Effects: Second, we tested for statistically significant
differences before and after watching the video for men and women
(see Table 3).
● For statement 1, there were significant differences for both
men and women. The changes in direction were negative for
both men and women.
● For statement 2, there were significant differences for men but
not for women. The change in direction was negative for men.
● For statement 3, there were significant differences for men but
not for women. The change in direction was positive for men.
● For statement 4, there were significant differences for
women but not for men. The change in direction was posi-
tive for women.
● For statement 5, there were significant differences for men.
For women, the signed rank test shows a marginally signifi-
cant result while the result of sign test was not significant. The
changes in direction were positive for both men and women.
3) Level of Study: Third, we tested for statistically significant dif-
ferences before and after watching the video for students at different
years in college. Years 1 and 2, and years 5 and 6 were combined
into groups because there were few observations in years 1 and 6.
Therefore, four levels were considered: years 1 and 2, year 3, year 4,
years 5 and 6 (see Table 4).
● For statement 1, there were significant differences for the first
three levels (years 1 and 2, year 3, year 4). The changes in direc-
tion were negative for all levels, but the difference for years 5
and 6 was not significant. Perhaps older students had already
internalized the importance of professional responsibilities be-
yond assigned tasks. Or perhaps the difference was not signifi-
cant because of the small number of students in years 5 and 6.
● For statement 2, there were significant differences for the last
two levels (year 4, year 5 and 6). The changes in direction
were negative for all levels, but the differences for the first
two levels (years 1 and 2, year 3) were not significant.
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Table 2. Characteristics of students who took the five-item
survey.
Table 3. Changes from before watching the video to after watching the video. Asterisks denote statistically significant changes.
● For statement 3, there were significant differences for year 4.
The changes in direction were positive for all levels, but the
differences for all levels except year 4 were not significant.
● For statement 4, the changes in direction were positive for all
levels, but the differences were not statistically significant.
● For statement 5, there were significant differences for the last
two levels (year 4, years 5 and 6) in the positive direction. The
differences for years 1 and 2, and for year 3 were not significant.
C. Defining Issues Test
A total of 48 students took the DIT-2 test before they watched
the Incident at Morales video (pre-test) and again after they watched
the video (post-test). Four of these students were purged from the
data set by the DIT-2 reliability checks. Of the remaining 44 stu-
dents, 33 were men, 10 were women, and one did not provide a
gender. Most students (30 of 44) were college seniors majoring in
engineering. For some students the post-test P and N2 scores were
lower than the pre-test scores, but for most students the post-test
scores were higher. The average P scores and N2 scores before and
after watching the video are shown Table 5.
The Shapiro-Wilk, Kolmogorov-Smirnov, Cramer-von Mises,
and Anderson-Darling tests accepted the normality assumption for
the P scores and the N2 scores. Therefore, the paired t-test was used
to determine whether the pre-test scores differed significantly 
from the post-test scores. The change in P scores between the pre-
test and the post-test was not statistically significant (p  0.1185), but
the change in the N2 scores was statistically significant (p  0.0056).
We also analyzed the changes for men and women separately;
see Tables 6 and 7.
As before, the statistical tests accepted the normality assumption
for the P scores and the N2 scores, and the paired t-test was used to
determine the significance of the changes between the pre-test and
post-test scores. Of the changes, only the increase in N2 score for
men was statistically significant (p  0.0347).
Finally, we tested whether women experience significantly
greater increases in their P scores and N2 scores than do men. We
fit an Analysis of Variance (ANOVA) model to the data. We did
not find a significant difference between the changes for men and
for women on either the P score (p  0.4383) or the N2 score
(p  0.1110).
IV. DISCUSSION
Because the DIT-2 is designed to measure changes in moral
reasoning skills over long periods of time, we expected that the
pre-test scores would approximately equal the post-test scores.
Contrary to our expectations, the DIT-2 scores changed signifi-
cantly from the pre-test to the post-test: when all students were
considered together, the post-test N2 score was significantly
higher than the pre-test N2 score. If the N2 score measures the
developmental level of the subject’s moral reasoning, then a single
viewing of the video produces a significant increase in the level of
moral reasoning. We cannot say whether the increase was caused
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Table 4. Changes from before watching the video to after watching the video. Asterisks denote statistically significant changes.
Table 5. Changes in DIT-2 scores for all students.
by the video alone or by the combination of the video and the
classroom discussion, however.
Like Self and Ellison [9], we did not find major differences be-
tween men and women in the pre-test to post-test changes in DIT-2
scores, but the number of women in our sample may have been too
small to find statistically significant differences. If more students
had taken the DIT-2, then we might have found other significant
differences; for example, the increases in P scores from pre-test to
post-test could be statistically significant.
From the results of the study with professional engineers, it
appears that watching the video in itself, without the discussion,
is sufficient to produce a statistically significant change of opin-
ion on statements 1 and 2 of the five-item survey. Both the pro-
fessional engineers and the students were less inclined to agree
with statements 1 and 2 after watching the video. The results for
statements 3, 4, and 5 were less dramatic. When we examine the
content of Incident at Morales, we can discern possible reasons for
the differences in viewers’ responses to statements 1 and 2, on the
one hand, and statements 3, 4, and 5, on the other. The video
clearly addresses statements 1 and 2. In the video, despite pres-
sure from his employer to reduce costs, the principal engineer de-
cides to spend more to protect the safety of the local residents: al-
though local environmental regulations call for unlined
evaporation ponds, the engineer decides to line the ponds to pre-
vent poisonous byproducts from seeping into the groundwater.
In contrast, the video does not directly address statements 3, 4,
and 5. In one scene, the main character briefly mentions that he
consulted some ethics manuals, but in general, the characters in
the video do not explicitly mention ethical considerations in
making decisions. 
After watching the video, the professional engineers were less
inclined to agree with statement 3, but the students were more in-
clined to agree with this statement. We did not collect sufficient
data from the assessment sessions to explain this difference between
the professional engineers and the students.
The results of the Defining Issues Test and the five-item sur-
vey cannot be compared directly. These two instruments were
designed for different purposes: the DIT-2 measures the devel-
opmental level of the subject’s moral reasoning, and the survey
gathers the subject’s opinions about engineering practices. The
two instruments were administered with different groups of
subjects.
This study indicates that Incident at Morales might be effective
in improving viewers’ moral reasoning skills and in changing
viewers’ opinions about some specific aspects of engineering
ethics in the short term. We cannot tell whether these changes are
stable over the long term, however. Although a long-term benefit
would be desirable—especially to document educational 
outcomes for engineering accreditation under EC2000—it is dif-
ficult to assess the long-term effect of a single viewing of the video
for two reasons. First, many other factors can influence an indi-
vidual’s moral development. Second, students naturally experience
intellectual and moral growth throughout college [13]. Further
study will be needed to establish whether a single brief interven-
tion has a lasting impact.
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Table 6. Changes in DIT-2 scores for men.
Table 7. Changes in DIT-2 scores for women.
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